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A SURVEY OF FIFTEEN FOREST STANDS IN 
THE EARLY WISCONSIN DRIFT PLAIN OF 
INDIANA) 
By J. JOllAKNA JOKES 
The fifteen stands presented in this paper were studied to deter­
mine present-day forest composition on the Early \Visconsin Drift 
Plain. This geological region is an area of good farmland and con­
sequently has relatively smaller forested area than other botanical 
areas of the state. For this reason it has not been given much 
detailed study in the past. 
TlIETHODS 
The two criteria used in the selection of stands were: Lack of 
distmbance in recent years, and fairly even distriblltion over the 
Early Wiscoilsin Drift Plain. Stands A, D, J. K, i\L and 1\ are 
classified forest.:;: stand 0 is a nature preserve. Data for stands G. 
H, and I were contributed by Dr. Ray C. Friesner from unpublished 
data. The author participated in the fidd work for collection of all 
other data. 
One hundred-square-meter quaclrats were laid out and all stems 
above 1 inch DDH. were recorded by diameter. Those below 1 inch 
D BH. but over knee heig'ht were recorded by number present. Twenty 
or twenty-five quadrats were se.t up per stand . 
.\ census showing presence or absence of forb species was made 
in late spring and early summer and again during late summer and 
early autumn on all stands e)\cept G, H. and 1. Presence of species 
was noted but no attempt was made to determine abundance or fre­
quency index. 
GEOGRAPHICAL LOCATIOpi OF STA);DS 
The Early \Visconsin Dri f t Plain is the southernmost extension 
of \Visconsin glaciation in Indiana and is bounded on the north by the 
Cnion City Moraine. Le\'el-ett and Taylor (9) publishing in 1915, 
'A portion of a thesis submitted in partial fulfiJlrnellt of the requirements 
for the degree Bachelor 0 fAns, Magna cum Laude, in BUller Uni,·ersity. 
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state that the division between Early and Late 'Wisconsin is based 
on topographical differences thought to show age differences. They 
discard the terms due to insufficient evidence. Malott (11) publish­
ing in 1922, recognized the division because north of the Union City 
Moraine the ice sheet broke into independftntly moving Jobes while to 
the south it had advanced and retreated as a whole. j\fore recent 
references to the division were not found. 
Boundaries of the Early \'vVisconsin Dri ft Plain (after Handbook 
of Indiana Geology) and locations of stands on it are indicated in 
figure 1. This area includes most of the Tipton Till Plain and parts 
of the Dearborn Upland, rvf uscatatuck Regional Slope and Scottsburg 
Lowlands, each of which comprises a different physiographic area. 
Those touched upon in this paper are characterized as follows: Tipton 
Till Plain, flatness; Muscatatuck Regional Slope, dissected but less 
so in north due to overlay of \Visconsin glacial till; Dearborn Upland, 
dissected, probably less so to the north. Even though Wisconsin 
glacial till modifies to some extent in their northern parts the char­
acteristics of the areas bor~ering the Tipton Till Plain, these areas 
present a habitat different from the Tipton Till Plain. 
All but two stands studied are located within the Tipton Till Plain 
and all are located within the Early Wisconsin Drift Plain. Stand A 
(Union, Union Co.) is within the Dearborn Upland, and stand C 
(Ray's Crossing, Shelby Co.) is within the Muscatatuck 
Slope, in the Tipton Till Plain. 
Key to names and locations of stands is as follows: 
A Unioll, Union County (DU) 
B Lynn, Randolph County \ TTP) 
C Ray's Crossing, Shelby County (MRS) 
D Dunreith, Henry County (TTP) 
E Hanco~k, Delaware County (TTP) 
F Goss, Madison County (TTP) 
G Ross, Howard County (TTP) 
H Robard, No.1, Howard County (TTP) 
I Robard No.2, Howard County (TTP) 
J Cade, Fountain County (TTP) 
K Oliver, Montgomery County (TTP) 
L Smith, Clinton County (TTP) 
M Randel, Boone County (TTP) 
N Davis, Hendricks County (TTP) 
o Blizzard's Roost, Marion County (TTP) 
184 
Regional 
.h 
list 
size I 
DB} 
num] 
c 
classl 
t10n. 
by i'\ 
Fagl! 
grol1: 
at tOl 
whic 
bear~ 
for a 
catil" 
and-( 
indic 
diam 
figur 
folio 
betw, 
rats· 
gIver 
trees 
F 
recor 
IllS, I 
Fagu 
<tccm 
as so 
stanc 
Que! 
IS pI' 
184 
retreated as a whole. 1\lore recent 
t fonnd. 
~nsin Drift Plain (after Handbook 
ns of stands On it are indicated in 
t of the Tipton Till Plain and parts 
atuck Regional Slope and Scottshurg 
ises a different physiographic area. 
are characterized as follows: Tipton 
Regional Slope, dissected but less 
onsill glacial till; Dearborn Upland, 
he north. Even though Wisconsin 
nt in their northern parts the char­
g the Tipton Till Plain, these areas 
the Tipton Till Plain. 
located within the Tipton Till Plain 
rly Wisconsin Drift Plain. Stand A 
the Dearhorn Upland, and stand C 
is within the Muscatatuck Regional 
of stands is as follows: 
nty (DUl 
ollnty (TTP) 
helby County (MRS) 
Caullty (TTP) 
e Coullty (TTP)
 
unty (TTP)
 
\lDty (TTP)
 
unty 
oward County (TTP)
 
ward Coullty (TTP)
 
ullty (TTP)
 
r . Counly (TTP)
 
\lmy (TTP)
 
(TTP)
 
Ollnty ('rTP)
 
rarion County (TTP)
 
\'VODDY SPECIES 
RESCLTS 
Results for woody species are shown in table I and figure 2. Table 
lists for each species of each stand the numbers of specimens by 
size class. frequency index, basal area, percentage of stems 9 inches 
DBl-I. and over of each species in relation to all species. and total 
number of stems over 1 inch D BH. 
On the basis of woody species, stands fall into the following 
classes: j\/Ioist soil. characterized by Ulmus and Aesculus; Transi­
tion. characterized by litmus and Fagus: Mesophytic, characterized 
b~' ,-\'cer and Fagus: and Dry. characterized by Quercus, Carya and 
Fagus. Stands are so gronped in figure 2. Principal dominants are 
grouped by general habitat preference with most mesophytic species 
at top and moist soil species at bottom. Bars represent the percentage 
which the number of stems 9 inches DBH. and over of each species 
bears in relation to total number of stems 9 inches D 13H. and over 
fOr all species in each stand. The fifteen species considered most indi­
cative of forest type and having representation in the 9-inch-DBH.­
and-over class are shown in figure 2. This percentage is used to 
indicate relative importance of species with large enough stem 
diameter to compete ef fectively in crown control. Dasal area, while 
figurcd for all species tabulated, was not used for this purpose for the 
following reasons: 1. It would not indicate correct relationship 
between stands since on a few stands twenty, not twenty-five. quad­
rats were run. 2. It would not inclicate relative numbers of trees: a 
given numher of square inches might be one or a few very large 
trees or a large number of small ones. 
Fifty-eight species of trees and twelve of shrubs and lianas are 
recorded. Tn moist soil stands U11'IWS ml'/('rirana is abundant: Aescu­
Ius. Platanus and A cer saccharum are present. In transition stands 
Fagus is abundant and Ulmus is still well represented, This is in 
accordance with Potzger (13) who states that Fagus enters lowlands 
as soon as soil is a few inches above the water table. In mesophytic 
stancls AceI' sacc!1clr1m'l, and Fagus are abundant. In dry stands 
Quercus and Carya are abundant, and a surprising amount of Fagus 
is present. 
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Figure 2 shows that a high percentage of Fraxinus a'merieana is 
associated in general with high percentage of Fagus grandifolia 
and/or rial' sacdlOrwllt from which one might assume that the first­
named' species preferred mesopbytic environment. Stand G (Ross, 
Howard Co,) there fore poses a problem with high percentage of 
Platanus. LTlnll.1s and Fra.rinus amen:cana. Differentiation, however, 
was not made between P. am,c>ricana alld p, pe1111.sylvanica v. sub in­
tegerrima (green ash) since the distinguishing characteristic present 
in winter is the bud, and this is out of reach. Therefore any reference 
to F. american.a might include specimens a f the green ash which 
appears to prefer more moist soil. In stand G this is probably the case. 
Stand I (Robard's ~ o. 2, Howard Co.) is interesting because 0 f 
the high percentages of both AceI' saccharm1'£ and A. saccharinum, 
indicators of well drained and poorly drained soils respectively. The 
anthor was not present when data for these stands were gathered, 
bnt study of data sheets indicates that all specimens of A. saccharum 
were In a small area: the frequency index of A. saccharum was 20% 
and that of A. saccharim.t11t 48%. Presence of A. snccharum was 
there.fore probably dne to edaphic factors of limited extent, possibly 
a rise in ground producing better drainage. The significance of this 
and other types of micro-climate are discussed by Potzger (14). 
Stand 0 (Buzzard's Roost, ::'darion Co.) shows higher percentages 
of Ulmus amrriwJI(l and Al'Sculus glabra than would be expected 
with its high percentages of .'1cer sacchanl'IH, and Fagus. Topography, 
howe\'er, is hillv, and the stand is adjacent to Fall Creek. Moist-soil 
species are fOllnd in the deeper valleys. 
Stands J, re, and L (Cade, Fountain Co.; Oliver, Tl'fontgomery 
Co.: and Smith, Clinton Co.) form a very interesting group, in which 
AceI' sacc!7aru·/1'! and Fagus decline in abundance and CarJ'a avala, 
QuerC/ls alba, and Q, /'lIbra assume greater impartance. Such a stand 
of oak-hickory may be due to prairie influence which invades in this 
area according to Deam (3). Although top-soil of the three dry­
species stands was loamy, a cllt-away hillside in the Cade woods 
exposed underlying sand. Potzger (15) in his study of the early 
surveyor's records in Indiana shows a striking abundance of Oak­
Hickory in this same area with corresponding decline of neech­
Maple. Gordon (8) has included this area in the Upland Odk Forest 
in his vegetation map on Indiana. Stands J, K. and L are not typically 
lR7 
Oak-Hickory; they have abundant representation of ~m:h ll1esophytic 
species as Fagus, Ace1' saccharum and Fraxi1tlls a111ericU1W. Braun 
( 1, p. 186) notes a tension zone between the Eastern part of the Oak­
Hickory region and the western part of Beech-Maple. Such a tension 
seems well-expressed in these stands particularly in stands J and K 
where dissected areas permit both dry a'nd mesophytic habitats. It 
will be noted that abundance of beech and white ash is much lower 
in the flat stand L. This tension zone extends disjunctl)' into central 
Indiana where it finds expression because of microclimate indueed 
by exposure of slope (Potzger, 12) and on into Ohio where in certain 
places the original forest was oak according to Miss Braun. 
The prairie in fluence is shown by Potzger and Keller (18) in their 
study of the beech line in northwestern Indiana. Abundance of beech 
is shown by township for twenty-two counties. Counties which lie on 
the periphery 0 f the peninsula include Fountain, ~t[ontgomery, and 
Clinton. In peripheral counties Fagus is represented by 30 to 50% 
of forest cover OIl the side distal to prairie and less than 5% or none 
on the prairie side. Stands J, K, and L are found in this most dynamic 
region of the above-mentioned tension-zone. 
r\S previously noted, stand C (Ray's Crossing, Shelby Co.) is 
within, and stand D (Dunreith. Henry Co,) in on the edge of, the 
M uscatatl1ck Regional Slope, Both these stands are conspicl1ons for 
their high percent of Fagus, This is in striking accorcl with the 
findings 0 f ,McCoy (10) for the northeast Illinoian Till Plain. The 
stands studied by r"rccoy. however, lay well within the Illinoian Till 
Plain and characteristically contained good representation of Liq~,id­
amlJar styraciflHa not found in the stands of the Early 'Wisconsin 
Drift Plain. That habitats of the northern, Wisconsin-glaciated part 
of the Muscatatuck Regional Slope may be subject to much the same 
conditions as southern Illinoian-glaciated part is indicated by rvralott 
(II) who states that the northern surface of the Slope is composed 
of Wisconsin Drift which is quite thin. Stands C and D fall into the 
area classified by Gordon (8) as Beech Forest in his vegetation map 
of Indiana. ' 
Of all areas studied, stand M (Randel, Boone Co,) was perhaps 
the least mature, and J, K, and 0 (Cade, Fountain Co,; Oliver, 1\Ilont­
gomery Co.; and Buzzard's Roost, Marion Co.) the most nearly 
mature, L pon consideration it was felt that both extremes should be 
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FORB SPECIES 
Forhs occmring in all stands are shown In tahle II.2 A total of 
196 species were recorcled. Of this total only three species, viz. Geu1J/ 
ca1lodr?1!se. Podophyllum. pelto/um and Viola papifionacra occmrecl 
in all stands. Eight additional species, viz. Co/ium circar:';flls v. 
hypoma/inlm, C. c011ci1'l1/I.11n, Grum ronadruse. Sa1lgu-inaria wlIa­
dr11si:;, Sa1'licula canadeusis. Tovara 7'irgilll'ca, Ur/1'W dioico v. procera. 
and Viola p('ns'),lvanica v. /riocarpa were recorded from ele\'en of the 
twel \'e stands whose forbs were recorded. 
The number of forb species present ill each stand is as follows: 
A Union, Uuion County ................... 6S
 
B Lynn, Randolph County ...... ••••• "0" 69 
C Ray's Crossing, Shelby Coullty .... - ..... S2 
0 Dunreith, Henry County ....• '.0' , •• 37 
E Hancock, Delaware COI1I1l~' ....... ...... 40
 
F Coss. Maoison County ..... 4S 
J Carle, FOlllltain County .. , ............. 84
 
K Oliver, Montgomery County ........ 76
 
L Smith, Clinton County .••. _._· .• 0.'. S9 
11 Randel. Boone County .......... 63
 
N Davis. Hendricks County 70 
0 I:luzzarcrs Roost, Marion County 68 
Order of increasing number of forb species is D, E. F, C. L, M, 
A ancl 0, E, N, K, and J. Stands of J and K, both classified as dry. 
have highest number of forb species. 1\'0 other direct correlation 
between number of forb species and forest type occurs. 
: Table Il of the original thesis, nOl printed in this paper. The origil1~l 
thesis is al'ailable 011 Joan from the Butler University Botanical Library. 
[89 
Forbs found only in stands classified as moist are: 
1. 1ris virginica v. shrevei 3. Potentilla simplex 
2. Lysirnachia nummularia 4. Ruellia strepens 
Species 1 and 2 are indicated as moist soil types by Fernald (5). 
Forbs found only in dry stands were: 
1. Anemone virginiana 8. Rnmex verticillata 
2. Desmodium glutinosum 9. Sium suave 
3. D. nudiflorum 10. Bidens vulgatns 
4. Solidago ulmifolia 11. Lactuca canadensis v. longifolia 
5. Chel011e glabra v. lini folia 12. Lobelia inflata 
6. Dioscorea villosa 13. Mitella diphylla 
7. Monarda clinopodia 14. Senecio obovatus 
Species I through 4 are noted by Fernald as dry soil types. Species 5 
through 9, however, arc noted as moist-soil species. These latter species may be 
explained by micro-climate induced by ravines in stands J and K and by a 
depression in woods 1.. 
The following were noted particularly: A gn:"Honia, gryposepala 
in stand K is a southern outpost of the present Indiana distribution. 
Dioseorea quaterna.la has a southern distribution in Indiana; presence 
in stands A, and B represent its most north-ward Indiana extension. 
Liliu1'I,t ca.nadense shows scattered southern distribution; Union 
County is on the northern boundary of its range. )11onarda c1inopodia 
is on the northern limits of its range in Fountain County where it is 
found in stand J. 
DISCUSSION 
\tVOODV SPECIES 
The forest climax of an area is the expression of the climax 
modified by edaphic and physiographic factors. Climate is relatively 
constant in the area here considered, so that edaphic and physiographic 
factors are the variants. The climate places Indiana within the range 
of a number of species which demand different soil conditions. 
Various combinations of these species are therefore brought about by 
different edaphic conditions. An association is. after all, a dynamic 
and ever-varying combination of plant species, never static but con­
tinually changed by the elimination and entrance of di f ferent species. 
I t is even possible that individuals of the same species may possess 
genes rendering them fit for different habitats. Thus we find ash, 
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13. ~fitella diphyIJa 
14. Senecio obovatl1s 
ernald as dry soil types. Species 5 
il species. These latter species may be 
ravincs in stands J and K and by a 
tieularly: ;1g1'imonia. gl'yposepala 
f the present Indiana distribution. 
n distribution in Indiana; presence 
ost north-ward Indiana extension. 
distribution: Union 
M onarda chnopod'ia 
IS 
is the expression of the climax 
phic factors. Climate is relatively 
, -'0 that edaphic and physiographic 
te places Tndiana within the range 
cmand di iferellt soil condi tions. 
'es are therefore brought ahout by 
_.sociation is. after all, a dynamic 
lant species, never static but COll­
I\nd entrance of different species. 
of the same species may possess 
rent hahitats. Thus we find ash, 
and beech both descreasing in abundance as oaks and hickories in­
crease in elry. western stands. In spite of this merging tendency, 
crown cover exclusive of stands J, K, and L (Cade, Fountain Co.: 
Oliver, l\folltgomery Co.; and Smith, Clinton Co.) displays strong 
similarity; all stands contain heech and most of them contain sugar 
maple and ash. 111 fluence of valleys bringing in lowland species such 
as Aesculus apd Glmus is apparent in mesophytic and dry stands. To 
the west the prairie influence is striking as indicated in stands J, 
K, and L (Fount.ain, :Montgomery and Clinton Counties). According 
to Braun (1) all stands of this study except J and possibly K would 
be included in the Beech-Maple region. which has as its southern 
boundary the southern bOLtndary of \Visconsin glaciation. South of 
the Beech-l"vIaple region she places the Mixed Mesophytic. character­
ized by large numbers of dominants: heech, tuliptree, basswood 
(Tilia heterophylla.) , sugar maple. chestnut, sweet buckeye, red oak, 
white oak, hemlock, and others. All these and others are found in the 
present study with the exception of Tifio. heterophylla, Aesculus 
octandra, chestnut and hemlock. The first two are replaced by T. 
amcrica.na and A. glabra., while the chestnut has been eradicated by 
bl ight. Potzger and Friesner (17) have called Mixed NIesophytic 
the ultimate climax of Indiana and placed Berkey 'AToods, in northern 
Indiana near ·Warsaw, into this classification. This is certainly a 
northern extension of the Mixed i\Iesophytic area of Braun. 
In interpreting the data of this study the age of the area must be 
kept in mind. The v.,risconsin Drift Plain is young (due to recent 
glaciation) having been exposed to plant invasion for much shorter 
time than the Illinoian glaciated area to the south and perhaps millions 
of years less than the nnglaciated areas. The Mixed Mesophytic 
forest of Braun is the result of these millions of years of plant habi­
tation. 1n ~lichigan the Beech-l\Iaple forest attains high purity; for 
example a stand ill Emmett County, r.Iichigan, with as high as 98.3% 
comprised of beech and maple together and 1.7% by Tsuga. The data 
for this stand are pnblished hy Braun (1, p. 352) and labelled typical 
Beeeh-;'vfaple. Cain (2) presents data for a Michigan stand with 
81.570 abundance of beech and maple. \Vith these extremes in mind 
lYl 
we must consider the situation of the Early Wisconsin Drift Plain. 
At the time of glaciation all plants were wiped out and new inhabitants 
entered by migration and remained by ecesis. Migration was from the 
ul1glaciated area so that new invaders appeared first in the south, 
moving gradually north. Otto (12) shows how Acer and Fagus 
followed after colder climate trees, such as Abies and Picea. into the 
Drift Plain. As a result a dynamic transition zone between Beech­
IV! ap[e and Mixed Mesophytic has been set up. Th is area tends toward 
an ultimate ~!fixed Mesophytic climax except perhaps for prairie areas 
to the west. Stands of the :r':',rly 'Wisconsin Drift Plain lying between 
the extremes of unglaciated region Mixed Mesophytic and r-.lichigan·s 
Beech-l\Iaple show high number of species though perhaps not so 
high as often found farther south and show great importance of 
beech and maple as illustrated in the Berkey "Voods mentioned above. 
There usually is a transition zone at the jnnction of any two 
associations. The junction of Beech-Maple and Mixed Mesophytic is 
further complicated due to successive glaciations, so that forests of 
the j unction zone are in di ff erent stages of development and the 
soils of di fferent compositions. One cannot expect to draw a boundary 
between the two associations but must rather recognize a gradual 
transition from one to the other, eYer in fluenced by microclimate and 
species ranges. The author classifies the stands of Early \i\fisconsin 
Drift Plain of Indiana as transitional between )'dixed Mesophytic 
ancl Beech-l"Japle: they may be called mixed hardwood. 
Stands considered in this paper are of secondary successiun: 
virgin forests were not available. Potzger (IS) however, shows the 
same general results in his maps compiled from the early surveyors' 
records of the forest primeval. Abundance of oak and hickory was 
low in the Early \Visconsin Drift Plain except for counties bordering 
the prairie peninsula where it increased markedly. Abundance of 
Acer, Fagus. and FraxinltS was high throughout the Plain until the 
prairie peninsula was approached, when these species c1roppect uut. 
FORn SPECIES 
Aster and Desmodium in partiCUlar were found in dry stands 
more often than in moist. The families Leguminosae and Compositae 
are typical indicators of prairie influence. It is interesting that the 
woods studied by Esten (4) though located in Parke County and 
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9. The Early Wisconsin Drift Plain is primarily a physiographic 
zone rather than vegetational although the two concepts are interde-
SUMMARY AND CONCLUSI01\S 
]93 
1. Quadrat data for fifteen stands within the Early vVisconsin 
Drift Plain are presented. 
2. Results of a forb census taken in late spring and early summer 
and again in late summer and autumn are presented. Dry stands J 
and K are found to have highest number of forb species. 
3·. Stands fall into the categories: Moist soil, characterized by 
Ulmus and Aesculus ; Transition, characterized by Ulmus and Fagus; 
i\Iesophytic, characterized by Acer saccha.rttm and Fagus; and Dry, 
characterized by Quercus, Carya, and Fagus. 
4. All stands except A (Union, Union Co.) and C (Ray's 
Crossing, Shelby Co.) are located within the Tipton Till Plain; A IS 
within the Dearborn Upland and C within the Muscatatuck Regional 
Slope. Stand D (Dunreith, Henry Co.) is just outside the 1\1 uscata­
tuck Regional Slope in the Tipton Till Plain. 
S. The Early Wisconsin Drift Plain of Indiana is felt to be 
within a transition zone between Beech-Maple to the north and Mixed 
Mesophytic to the south. 
6. An outstanding Oak-Hickory group on the western part of 
the area studied may be due to proximity of prairie area and to sandy 
sublayer. 
7. Forest stands of this paper, although of secondary succession, 
are very like the forest primeval as represented by Dr. J. E. Potzger 
in his study of early surveyors' records. 
8. Beech is the most important dominant, with fair to abundant 
representation in all stands. Sugar maple and ash are next in import­
ance. 
therefore in the same region as stands J, K, and L of this paper, 
lacks Solidago and Aster, and has very slight representation of the 
legumes. This emphasizes the difference in forbs of a 13eech-T\Iaple 
stand such as that studied by Esten and the drier stands J, K, anel L 
(!?ountain, Montgomery and Clinton Counties). 
aper are of secondary succession: 
. l'otzger (15) however. shows the 
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pendent. Immediate modification of vegetation lS seen In stand C 
which is within the ,Muscatatuck Regional Slope rather than the 
Tipton Till Plain. 
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H 1 1 4 1413.7 2.7 
1 1 I 2 6 17 48 4744.6 21 
Pkistocene 0 f Indiana and L 12 I	 t 4 19.6 
.L\. ::-3,'charllln	 A 348 62 46 29 141 100 2888.6 27' 
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U. S. Geological Snrvey 53. 
tudy of the woody plants constituting D 37 1 .1 1 1 2 8 65 LIIl.8 6 7 
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TABLE I-WOODY COMPOSITION 
Stand r\: Union, Union Co.; B: Lynn, Handolph Co.; C: Ray's Crossing, Shel­
oy Co.; D: Dunreith. Henry Co.; E: Hancock, Delaware Co.; f: Goss, Madi­
son Co.: G: Ross. Howard Co.; H: Robard N"o. I, Howard Co.: I: Robard 
!\o. 2, Howard Co.; J: Cade, Fountain Co.; K: Oliver, Montgomery Co.; 
L:	 Smith. Clinton Co.; M: Randel, Boone Co.; !\: Davis, Hendricks Co.; 
0: Buzzard's Roost, Marion Co. 
TABLE I-(Col1tinued) 
Tota! Basal % of all 
Below Above Above Area above 
Woody Species Staod I" )·2 ,j·5 6·)0 II·IS 16·2020" I" FI sq. in. 9" 
Aescuills gtabra A 2 >: 
B 6 20 l1S.5 1.9 
C 11 7 28 7.8 
I) 2 35.3 
E 9 II 12 32 22.i 
F 26 20 28 45 89.5 
G 17 3 4 24 5i,J 
H 1 4 .114.1 2.7 
K 8 24 
M 28 II 13 32 28.2 
0 69 2 2 4 64 794.0 5.7 
A~iJlljlla Irilob.a B ) 4 
C 149 6 (, 60 7.0 
D 1 5 
G 41 1 2 20 13.3 
H 84 4 4 12 5.4 
J 66 6 10 28 44.7 
J 59 S 5 36 5.4 
L 77 13 13 II JO.2 
M 129 40 
N 84 SO .1.9 
0 8 12 
C~lrlJinus caroJiniana A 21 3 .J 5 48 66.7 
B 49 39 4 44 88 110.7 
C 7 18 9 27 56 129.0 
Jl 6 2 20 30.6 
E t I 4 .7 
F 21 6 6 20 5.4 
G 38 8 13 52 52.0 
I 3 I I J2 12.5 
J 5 6 16 18.0 
K 3 6 6 8 4.7 
L 37 2 1 3 .16 188 
M 37 26 7 33 S6 81.6 
N 63 II 2 14 55 73.0 
0 I 4 
Carya cordiformis A 4 2 8 28 150.3 
13 8 6 7 32 2.1.5 
C 4 1 20 415.4 4.0 
D 2 2 10 i8.5 2.2 
E 1 2 8 226.9 2.8 
F (, 5 35 691.9 4.5 
G 3 3 24 16.4 
H (, 2 3 32 494.0 5.4 
J I 2 8 226.9 1.7 
J 3 I 16 .7 
K 12 32 38.4 
L 4 8 
M 3 3 20 25.9 
N 16 5 60 31.4 
0 9 1 28 .7 
C. glabra J 1 4 .7 
C. lacininsa C 1 4 380.) ~.O 
F 2 1 15 132.1 1.3 
1% 
Woody Specie; 
C. laciniosa 
C. I)\OallS 
C oval"3 
(\')astflls scal1d~w 
Cdt;,; ucl.':icl~lHalls 
Cerci5. ca.l,adl'llSi~ 
Cornns ahernj{ol'~ 
C. dnmt1nondi 
C. iloric1a 
- (Continued) 
TOlal 
Above Above 
6·10 11-1516·20 20" I" FI 
---­
Basal %0[011 
Area above 
sq. in. 9" Woody Spee;es 
TABLE I-(Continued) 
Tolal 
Below Above Above 
Stand I" 1·2 3·5 6·10 11·1516·20 20" I" FI 
Basal 
Area 
sq. in. 
%olall 
above 
9" 
2 
2 
I 
2 
I 
6 
7 
2 
12 
28 
4 
1 
13 
4 
2 
4 
10 
S 
13 
5 
44 
27 
I 
6 
13 
1 
6 
6 
3 
33 
14 
8 
7 
I 
2 
2 
5 
3 
3 
2 
1 
5 
~: 
20 
28 
.; 
.12 
45 
24 
4 
24 
.12 
64 
4 
60 
20 
12 
28 
.16 
8 
40 
50 
12 
48 
88 
56 
20 
4 
20 
52 
12 
16 
8 
.16 
56 
55 
4 
28 
32 
20 
10 
8 
35 
24 
32 
8 
16 
32 
8 
20 
60 
28 
4 
4 
IS 
118.5 
7.8 
~5 ..1 
22.7 
89.5 
57.3 
.114.1 
28.2 
794.0 
7.0 
13..1 
5.4 
44.7 
5.4 
10.2 
3.9 
66.7 
110.7 
129.0 
30.6 
.7 
5.4 
52.0 
12.5 
18.0 
4.7 
188 
81.6 
73.0 
150.3 
2.1.5 
415.4 
78.5 
226.9 
691.9 
16.4 
494.0 
226.9 
.7 
38.4 
25.9 
31.4 
.7 
.7 
380.l 
l32.7 
1.9 
2.7 
5.7 
4.0 
2.2 
2.8 
4.5 
j.~ 
1.7 
1.0 
1.5 
C. laciniosa 
C. ovali~ 
C.ovala 
Cdasl rliS .IIi.Cand~lls 
Ceolti ... uccidtlltalis 
Cen:'is c3\1adt=l1sis 
Cnrnns a!ternifoJia 
C. drlll11'Hlundi 
C. iJul';(la 
H 
I 
;'If 
J 
K 
I:l 
C 
D 
E 
F 
G 
H 
r 
J 
K 
L 
;'11 
~ 
0 
L 
0 
A 
C 
E 
F 
G 
H 
J 
:11 
~ 
0 
A 
E 
F 
J 
K 
A 
G 
A 
B 
F 
G 
H 
I 
N 
A 
B 
C 
D 
E 
C 
J 
K 
L 
3 
6 
5 
9 
4 
22 
13 
2 
16 
1 
1 
14 
I 
19 
18 
10 
4 
2 
10 
2 
5 
1:! 
2 
.1 
2 
23 
4 
180 
10 
9 
21 
3 
3 
7 
.1 
20 
24 
8 
1 
4 
2 
23 
3 
25 
8 
6 
4 
14 
I 
I 
2 
I 
I 
2 
I 
3 
7 
6 
l6 
I 
I 
10 
4 
I 
H 
2 
9 
4 
16 
3 
6 
11 
I 
2 
I 
4 
2 
2 
2 
2 
19 
1 
36 
3 
2 
1 
5 
13 
.1 
5 
57 
10 
15 
75 
I 
I" 
4 
11 
1 
I 
2 
2 
4 
7 
8 
8 
52 
4 
8 
68' 
4 
10 
4 
20 
28 
16 
16 
84 
52 
56 
8 
60 
4 
4 
4 
16 
8 
64 
30 
8 
12 
8 
24 
10 
40 
4 
4 
5 
8 
4 
4 
4 
8 
16 
15 
48 
4 
1t 
10 
40 
4 
12 
25 
12 
4 
4 
36 
52 
289.8 
191.6 
454.3 
.7 
776.7 
)0.9 
208.1 
537.2 
203.4 
427.4 
227.7 
1979.6 
115.3 
1067.4 
1175.7 
28.2 
63.6 
258.3 
181.4 
18.8 
20.4 
10.2 
287.4 
J2.5 
.7 
17.2 
6.2 
.7 
3.1 
35.3 
.7 
~.I 
23.5 
7.0 
44.2 
.7 
1.5 
10.2 
1t.5 
5.4 
5.4 
3.4 
'1.7 
3.9 
2.2 
6.1 
8. I 
3.4 
31 
2. I 
15 
14 
1.6 
4 
3.8 
TABLE I-(Continued) 
Total Ba..l %o£all 
Below Above Above Area above 
Woody Species Stand 1" 1·2 3·5 6·10 1l·15 16·20 20" 1" FI sq. in. 9" W 
C. florida M 
N 9 
2 2 
1 
8 
20 
19.6 
.7 
Fr:lxil 
Con"lus americana 
Crataegu5 sp. 
M 
A 
B 
C 
10 
1 
5 
2 1 
4 
4 
16 
12 7.0 
F. am 
billl 
F. nig 
D 
F 
2 
3 
6 
2 
6 
2 
15 
10 
4.7 
I.S 
F.qm 
G I I 2 8 20.4 
H 20 5 2 8 56 63.6 
I 16 8 3 II 28 41.9 
J 2 4 
K 2 4 
L 1 2 8 I.S 
El10nynms 
}[ 13 2 3 • 32 20.4 (;Ierlit 
atrupurpllfClIS A I 4 C.nnn 
C 
D 
1 
2 
4 
S 
.Jtlg~al 
E 3 8 
F 10 
G 
H 
5 
I 
16 
4 
.7 ]. nigr 
L 2 4 .7 
M 2 8 
N 6 20 
Fagus gTandilolia A 8 5 11 2 20 48 5%.9 4.8 
11 II 16 21 9 2 51 68 2754.8 13 
C 4 20 6 2 2 8 4 42 76 4020.4 56 
D 4 6 I 2 4 13 28 65 12330.5 42 
E 1 1 1 2 8 380.9 2.8 
F I I 2 15 81.6 1.5 
G 2 3 2 6 20 1020.2 5.0 
H 
I 21 
2 
2 1 
4 
6 
12 
20 
802.6 
1476.5 
5.4 
6.8 
Junip~ 
Lindel 
] I 8 21 40 3886.2 27 
K lJ 2 19 76 1551.9 17 
L 23 2 1 .1 36 l568.4 6.9 
M 12 2 I 3 6 .12 1432.5 6.8 
N 41 19 2 2 3 3 8 37 75 16599.0 54 
a 2 2 1 1 8 10 22 S6 6343.6 36 
Fra:dnus americana A 48 2 4 8 2 3 19 56 1665.3 16 
B 63 8 21 16 9 1 5S 96 3748.3 21 
C 
n 
.1.1 
36 
II 
1 
11 5 
4 
3 
8 
I 
1 
32 
14 
68 
is 
]706.8 
l434.9 
16 
22 
E 2 1 1 3 20 I7S.9 2.8 
F 31 4 1 19 80 522.2 6.1 
G 46 3 I7 34 11 65 84 3151.3 42 Liriod 
H 10 5 1 1 1 9 48 464.9 5.4 
I 2 6 I 2 10 36 650.4 6.8 
J 23 I 1 40 7.0 
K 2:1 5 22 40 70 88 2580.3 29 
L 137 56 8 2 66 96 333.3 
M l88 II 7 28 96 652.1 6.8 
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I-(Continued) TABLE I-(Continued) 
Total Basal %01 all
 
Above Above Area above
 Total Basal %0(011Below Above Above Area above6·10 11·1516·20 20" I" FI :sq. in. 9" I~ 9~'Wood y Species Stand 1-2 3·5 6-10 11-15 16·20 20" 1" FI sq. in. 
8 19.6 Fr'lXlnU9 americana N 138 14 24 100 908.7 1820 .7 0 21 4 6 32 62.84 F. americana v, 
4 bilt.n1oreana I I 4 706.8 1.716 F. nigra D 1 1 5 132.7 2.2I 12 7.0 I 2 6 16 413.8 5.16 15 4.7 F. qlladrangulata. B I 4 12.52 10 1.5 E 3 28 4.72 8 20.4 F (, 1 I 25 38.48 56 63.6 G 2 2 4 142.1 3.311 28 41.9 I I 4 259.1 3.44 K 1 2 3 8 14.84 N 16 2 2 45 1.52 8 1.5 0 6 4 4 24 10.2
-' . 32 20.4 (~Ieflitsia. triil.cantbos E 4I 63.6 2.8 
F 1 5 .74 G.\ nUlOcladus dioica. L 2 8 80.8 1.74 Juglans cinerea F 2 5 69.95 K 4 
8 N 5 78.5 3.610 0 416 .7 nigraJ A 9 20 1144.3 9.54 B 1 4 50.24 .7 C 2 2 12 3.98 D I I 5 50.220 E I 4 1 16 1218.1 192 20 48 596.9 4.8 F 2 4 4 2 12 40 1299.8 129 3 2 51 68 2754.8 13 G I I 2 I 5 20 590.6 5.02 2 8 4 42 76 4020.4 56 I 4 
4 13 28 65 12330.5 42 J 8 279.6 3.8I 2 8 380.9 2.8 L 4 380.1 1.72 15 81.6 1.5 !II 42 1 6 20 1020.2 5.0 N 2 5 76.12 4 12 802.6 5.4 JunIperus virginian3 A I 41 3 6 20 1476.5 6.8 Llndera benzoin A 5 4 
8 3 21 40 3886.2 27 B 2Z 202 19 76 1551.9 17 C 40 323 7 36 1568.4 6.9 D 246 85
., 6 32 1432.5 6.8 F 67 408 .17 75 16599.0 54 G 307 84I I 8 10 22 56 6343.6 36 H 386 10 10 84 7.88 2 3 19 56 1665.3 16 I 57 4816 9 1 55 96 3748.3 21 K 2 43 1 32 68 1706.8 16 L 429 3 3 92 2.34 8 I 14 75 1434.9 22 M 353 3 3 76 2.3I 1 3 20 J75.9 2.8 ]\,'" 98 55
4 I 19 80 522.2 6.1
 0 1 434 II 65 84 .115l.J 42 Lil"iooendron tulipifera A 2 2 10 40 1017.2 4.81 t 9 48 464.9 5.4 B I 1 t 8 95.0 1.91 2 10 36 650.4 6.8 C I 2 3 16 284.3 8.0I 40 7.0 G 1 1 4 H2.7 1.740 70 88 2580.3 29 H 2 2 4 16 1312.4 8.12 66 96 333.3 K I 4 201.0 2.17 28 96 652.1 6.8 L I 4 .7 
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TABLE I-(Continued) 
Total Basal %01 all 
Below AboveAbove Area abovt' 
Woody Species Stand I" 1·2 3·5 6·10 11·15 J6-20 20" 1" FI sq. in. 9" Woody Spec;e5 
Liriouendron tulipifera M 2 2 8 660.5 3.4 Prl'us cOTonaria 
N 2 25 261.5 7.1 QHe."ellS afba 
~fadura pomifera D 5 
1'tforU$ Tubra. A 12 .7 
B 4 .7 
C 9 24 .7 
E 2 8 
F 5 4 4 20 5.4 
C 2 1 3 8 .!J.5 
J 6 2 2 4 28 10.2 
K 18 13 13 32 8.6 
L 3 3 20 2.3 
1If 3 1 12 3.1 
N 2 3 IS 2.3 V I,kulor 
Nyssa sylvatica A 4 4 12.5 
B 1 4 28.2 
Ostrya virginiana A 58 7 6 14 40 115.4 
B 77 53 3 59 84 119.4 
C 4 7 7 14 40 95.0 
D 161 3 6 10 35 179.3 2.2 {! Il:cll.:I"OCar'pa. 
E 5 24 2 26 48 150.7 
F 152 6 2 8 65 18.8 
G 8 8 12 21 40 208.4 1.7 
1-1 5 8 6 14 32 58.1 
1 20 2 2 4 32 90.3 
J 35 85 17 3 lOS 84 417.8 Q. ll11reIIJenhel'R'il 
K 1592 9 2 11 100 94.2 
L 42 21 I 22 68 50.2 
M 41 21 3 24 48 58.1 
N 383 53 10 64 95 201.8 
0 25 3 5 40 113.0 [J. pall1stris 
ParthenociSS\lS 
Quinqudolia B 4 O. nlhn. 
C 4 
J 12 
Platanns occldentalis F 1 1 78.5 1.5 
G 2 4 7 16 837.2 8.3 
Populus deltoid.s F 1 1 5 132.7 1.5 
P. g-ra ndidectata G 1 4 572.5 1.7 
Prunus serotina A 9 2 9 9 2 31 40 1003.7 )4 
C 3 8 4 12 36 '54.1 
D 35 13 14 40 479.0 4.5 
E 1 2 8 529.3 2.8 
F 25 12 4 18 70 446.3 6.1 
G 21 2 I 4 16 80.1 1.7 
H 5 8 I 14 32 134.3 U ~hllma.rdil v. 
I 5 I 2 3 12 488.5 3.4 schncckii 
J 12 6 6 24 7.0 O. vtlut;na 
K 9 5 2 2 2 II 44 404.4 4 ..2 
L 68 15 I 16 60 33.7 Hhus ~Iahra 
M 12 11 3 20 60 166.5 1.7 [{ l'arliC"all~ 
N 60 3 1 5 50 119.3 
0 5 8 
Pyrus coronaria B 4 12.5 
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- (Continued)	 TABLE I- (Continued) 
Total Basal 'looi all	 Total Basal 'loof allAbove Above Area above	 Below AboveAbo\'e Ar~a abl"Jvc 
6-10 11.1516-20 20" I" FI sq. in. 9" Woody Species Stand I" 1.2 J-5 6-10 11·15 16·20 20" 1" FI sq. in. 9" 
8 660.5 3.4	 Pyrus corOna ria D 5 
25 261.5 7.1 Quercus alba A2 1 4 113.0 1.6 
5 B 1 16 3.1 
E12 .7 2 2 8 805.0 5.5 
4 .7	 F 2 1 4 9 40 1145.1 9.1 
24 .7	 G 2 2 2 7 20 335.3 6.1 
8 H I 4 706.8 1.6 
4 20 5.4 I 2 8 380.9 J.4 
3 8 ~.~.5 2J I 3 6 2 21 48 2815.6 27 
4 28 10.2 K 16 4 9 [2 16 56 549.\ 4.2 
LJ.1 32 8.6 II I I 2 5 10 44 4368.J 15 
J 20 2.3 11'1 3 I 3 20 710.7 1.7 
I 12 3.1 N I 1 10 .7 
3 15 2.3 \J I,I~olf)r f1 2 4 7.8 
4 4 12.5 F 2 5 47.9 
1 4 28.2 H 2 8 3J.1.0 5.4 
14 40 115.4 I 5 20 1071.2 8.5 
59 84 119.4 J 2 2 8 2219.5 
14 40 95.0 L 
.1 8 2217.9 5.2 
10 35 179.3 2.2 (J 111acrQcarpa C 40 1 8 660.5 4.0 
26 48 150.7 E I 4 283.5 5.5 
8 65 18.S H 4 12 2744.1 11 
21 40 208.4 1.7 I 2 6 20 2911.4 10 
14 J2 58.1 L 2 8
 
2 4 32 90.3
 ~l 4 226.9 1.7 
105 84 417.8 Q Illllehlcnhe:rgii C 24 4 
II 100 94.2 G 2 8 38.4 
22 68 50.2 L 4 201.0 1.7 
24 48 58.1 ('\ 14 2 40 1.5 
64 95 20J.8 0 2 8 717.8 3.8 
40 113.0	 Q. paltlstl-is H 4 706.8 2.7 
i\l 1 J 20 356.5 5.1 Q. ruhra4 A 1 2 1 16 479.8 6.3 
4 B 2 2 2 5 2 13 44 1269.9 II 
12 C 2 16 1597.5 4.0 
I 5 78.5 1.5 E I 4 
4 7 16 837.2 8.3 F I 2 2 4 25 355.0 6.1 
5 132.7 1.5 G 61	 1 2 5 16 310.2 3.3 
I 4 572.5 1.7 H
, 4 16 2304.3 1\ 9 2 31 40 1003.7 14 I 41 .114.1 1.7 
12 .16 '54.1 J 1 3 12 1017.0 5.S 
13 14 1 28 64 2162.1 3514 40 479.0 4.5	 K 6 6 
1 2 8 529.3 2.8 L 2 .1 6 8 17 48 5034.8 29 
70 446.3 6.1 11'14 18 2 1 6 14 44 3001.0 15 
I 4 16 80.1 1.7 0 I 226.9
•	 
1 8 1.9 
1 14 32 134.3	 Q. ~hlltllardii v, 
I 3 12 488.5 3.4	 5c1111cckil I ·4 254.4 l.i 
6 24 7.0	 Q. vdutina K 4 226.9 2.1 
2 I> 245.8 .1.411 44 404.4 4.2	 M 2 
16 60 33.7	 nlHI~ :;:Iabra C 5 II 
20 60 166.5 J.7 20 .1(,1<. radicallS 0 
5 50 119.3 H 12 24 
8 1 12 2~ 
4 12.5	 J 9 16 
200	 201 
TABLE I-(Continued) 
Total Basal 0/0 of "II
 
Below Above Above Area above
 
Woouy Specie. Stand I" )-2 3-5 6-10 11-15 16-20 20" I'" n sq,. in. 9"
 Woody Spec 
IR. radicatls l< I	 Smilax tamrloid 
L 2 4	 hi.pida 
111 7 16 
Ribes cynosbati A 4'1 36 
n 1 1 
C a 12 
D 17 30 
E I 1 
G 20 
H 23 20 
r II 8 
J 9 12 Staphylca tri{oli. 
K 37 36 Tilia 31llericalla 
L 2i7 8~ 
:M 57 H 
N II 15 
0 5 .. 
Ros~ sp. D 3 10 
G 1 4 
Ii 11 12 
I 52 40 
L 8 20 
)d 7 4 Ut.ltll;"; amedC3na 
N I 5 
Rubus :dleghctlif'l1sis B 48 12 
D 25 25 
R. occidentalis	 A 2 4 
n 7 8 
C 2 8 
D 10 25 
F 4 
G 9 ~ 
N 19 5 
Salnbtlcus canade.nsis A 5 16 
B 10 12 
D 27 55 
E 1 4 
F I 5 U. rllbra 
G I 4 
1 1 4 
L 1 4 
Sassa{nlss :dl>idum .I 1 2 5 16 21.9 
K 11 I II 32 211.2 
L 2 8 
Smilax rOlnndiColia A 5 4 
C 18 16 
K 1 4 
N 15 5 
0 2 4 
SmUax 13mlloides v. 
hi.pid"	 II 1< 24 
Jl 2 8 U. thomasi 
C 4 ViUltrnlim 3cl'rifo 
l) 5 
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(Continued) TABLE I-(Continued) 
TOlal Basal 0/0 01 all Total Basal %of;illAbove Above Area above Below Above Above Area above
·0 11·1316-20 20" 1". 1"1 sq. in. 9" Woody Species Stand 1" 1·2 3-5 6·10 11·15 16-20 20" 1" 1"1 sq. in. 9" 
I Sinila:."t: tamnoides v. 
.?,4 hispida E 1 4 
16 F 1 5 
36 G 9 20 
1 H 4 4 
II J 33 12 
30 K 1 4 
1 L 18 24 
20 \f I 4 
20 N 11 20 
8 0 10 4 
12 ~taphylea trifolia K 6 J 4 .7 
36 Tilia. americana A 4 2 3 12 228.5 4.8 
84 B 13 9 2 2 2 20 48 1603.0 7.7 
H C 7 8 15 16 90.6 
IS G 6 3 9 H 831.8 3.3
.. H 3 5 8 1198.5 5.4 
10 K 7 5 5 24 6.2 
4 L 71 12 4 17 68 275. I 1.7 
12 M 79 46 !I 61 76 758.9 3.4 
40 
" 
2 10 
20 0 3 5 8 291..J 1.9 
4 UJIlIl1'1 ahlericana A II 4 4 36 398.1 6.3 
5 B 8 13 6 6 34 64 2823.4 39 
12 C I I 8 7.0 
25 D 18 4 6 40 538.7 II 
4 E 3 10 3 16 36 238.5 
8 F 4 5 10 25 476.9 7.6 
8 G 10 17 42 13 2 76 H 1829.7 8.3 
25 H 17 77 72 11 I 16_1 92 3382.5 14 
r J63 84 21 106 88 2349.1 1.7 
~ J 3 11 5 17 56 368.3 
5 K 4 2 2 20 164.1 
16 L 141 57 12 4 2 I 77 88 1449.0 8.6 
12 1>1 IS 22 21 25 11 2 82 92 3765.9 31 
55 N 1 3 II II 25 75 604.7 3.6 
4 0 25 2 2 6 2 1 14 64 697.4 13 
5 U. rllnra A 57 I 2 3 44 487.7 3.2 
4 B 2 4 
4 D 86 25 
4 E 9 9 2J 3 2 40 52 2120.5 22 
5 16 21.9 ~ 1" 63 84 II 9 13 Jl7 95 2960.0 30 
11 32 211.2 G 56 6 3 4 4 17 56 801.8 8.3 
8 II 6 7 8 20 44 267.8 
4 I 7 I 4 7 40 597.6 5.1 
J6 J 20 9 5 1 20 60 330. I 1.9 
4 K 23 3 1 4 28 • 80.8 2.1 
5 L 30 2 I 2 5 44 874.9 5.2 
4 ){ 25 6 6 3 23 60 2951.1 15 
N 35 I 2 45 29.0 
24 0 6 6 13 36 1455.3 13 
8 U lhomasi A 4 
4 Viburnum acerifolinm 1J II 4 
5 K 6 12 
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TABLE 1-(Continued) 
Below 
Woody Species Stand I" 
Viburnum aced[olium N I 
V .. IH'"unj{olium 0 II 
C .1 
F 9 
H 2 
1 4 
L 17 
H 43 
Vilis sp. A 
B 1 
C 10 
D 
E 2 
F 1 
G 4 
H 18 
J 9 
K 10 
L I 
M 2 
l\ 
Xanrhoxylml1 
allu:ricanlllll L 69 
1·2 
2 
1 
14 
.1-5 6-10 
Total 
Above Auove 
II-IS 16·20 20" I" Fl 
20 
4 
10 
4 
8 
1 18 
14 36 
12 
4 
20 
S 
5 
24 
20 
16 
36 
4 
8 
10 
.16 
Bas.1 %01.11 
Area above 
sq. in. 9" 
1.5 
.i 
10.9 
12.5 
14.9 
1.5 
A FlV] 
STA1 
SAM 
\ "ariu 
a gi\·en al 
forest, 01' 
studied ( 
extellsi\·e 
woods til: 
A sampli 
sentatiul1 
and the r 
It is I 
first perc 
and to s 
sampling 
L()( 
The ( 
\Van:lan 
1.952 aCT 
the area 
un(ler st 
TvIontgon 
:\Iont 
• 
in the Ti 
as "The 
Till l-'Iai 
'.\ pc 
for the R: 
, 39° 
the area s 
2Q4 
